Oxidized LDL binding to a macrophage-secreted extracellular matrix.
Extracellular matrix (ECM), which was shown to be secreted by arterial wall cells, is a major part of the atherosclerotic lesion. ECM can contribute to low density lipoprotein (LDL) retention which can then lead to macrophage foam cell formation, the hallmark of early atherogenesis. The present study demonstrated that in addition to the known ability of endothelial cells and smooth muscle cells to produce ECM, macrophages can also secrete an ECM layer. The macrophage derived ECM was shown to contain the proteoglycans chondroitin sulfate, heparan sulfate and dermatan sulfate. Macrophage derived ECM can bind native LDL, as well as oxidized LDL (3 fold more than native LDL), and this binding is significantly increased in the presence of lipoprotein lipase. Glycosaminoglycans from the ECM (mainly chondroitin sulfate and heparan sulfate) participate in the binding of Ox-LDL to the macrophage derived ECM. These observations suggest that ECM is produced also by macrophages, and it can contribute to a specific and local delivery of atherogenic LDL to macrophages, leading to cellular cholesterol accumulation and foam cell formation.